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- INTRODUCTION

’ . —a

S

; We Tive in an age of complex manufactur1ng processes.
becomes more sophisticated, workers and employers alike des1re more com-
plete information about the materials with which they work A greater,
understand1ng of the hazards associated with the use-of certain chemicals,
high energy forms, b1o]og1ca1 agents and-mechanical—processes is—the first
step in creating health1er work env1ranménts. i

Job health hazards are those env1ronmenta1 cond1t1ons or stresses that
may have adverse effects on hea]th that may be unsomfortab]e or 1rr1tat1ng,

or that may have some undes1red effect upon -the ab111ty of an 1nd1v1dua1 ‘to

) perform the requ1qed work , ’ _

4

This module presents the four genera1 categor1es of environmental con-
ditions or stresses chemical, physical, biological, or ergonoEL;. ﬂhese
are d1scussed in relation to methods of entry into “the body, sources of con-"
tam1nat1on, and methods of protection. Finally, a Tist is giveh of observ-

able cond1t1ons that could 1nd1cate the presence of a hea]th,hazard in the

S
. .
: v
. o
. . -
~ .
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As our society: -,

i L

Upon completion of this module the student should be able to:

1. 0ut11ne the process of recogn1t1on, eva]uat1on, and control. of*

job- -related healtH hazards.\ (Page 3)
2. State the.four categor1es of health haaards and give examples of each.

i . P

"

.

(Page'6) - ' : C ) -

>

T .

3. Descr1be the routes of _entry and the way they interact with con-

tam1nat1on in the environment.

4. Define TLV and PEL

(Pége 8)
(Page 14)

‘e
b

8. Define six phvs1ca1 states in which chemical" contam1naots jay be

present in the air,

6. ' Name two hazardous dusts and give.an examp]e of ‘a disease assoc1ated ‘

with each hazard,

(Page 15)

(Page 17)
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9.

10.

11,

12,
13.

14,

,of dermatitis.

Outline two different ways of classifying respiratory irritants. (Page
200 - - ' o
Br1ef1y explain asphyxTants, anesthet1cs, s}stem1c poisons and agents
(Page .22) . o ‘- .

Cite five types of.physica] health'hézqus, (Page 25) * .

Identify health hazards associ'ated with different types of radiation.

— {Rage 28) S e,

(Page 31)_

(Page 33)
List ;he'personal and mechanical protect%ve mechanisms used to avoid
health hazards. (Page 35) . )
List ten observable qond1t1ons that‘could 1nd1cate the presence of a
(Page 38) ) 4 . -

/

ldentify four biological hea]th hazards.
Name and describe fhrge ergonom1c health hqzards.

health hazard on the job.

Y og -
é .
t ; - '
‘ 14
% /
-
.." N
4
- J .
/ ’ .
. ‘A
Page 2/SH-08 . . 3 . -

, ‘




\\

&

/

N
)]

o - 2 .
A S T
~ . SUBJECT MATTER
OBJECTIVE 1; OL;tHne the process of,recognition,
evaluation, and control of job-related health hazards.
O . . A %

tffective deaWing with possible job-related health hazards actually in-

cludes three basic activities. These activities are (1) recognition of the

potent1a1 hazard, (2) eva]uat{on of the hazard to detérmine the' relative
degree of danger if any, and (3) control of .the hazard. .
The sc1ence devoted to- the Trecognition, eva]uat1on and controf of en-
v1ronmenta1 health hazards is called industrial hyg1ene. An industrial Ry-
gienist is-often the person who examines the work env1ronment to determine
what hea]th hazards may be present and what measures are necessary to deal
‘with them.

(the instruments to be:osed or the number of tests to be run) and ,supervise

The industrial hyg{enist may choose .the methods of examination

the work of technicians who carry them out. ' . .
Recognition is the ﬁrst step to “correcting potent1a1 hea]‘th hazarkds.
Individuals apply this step when using their senses of s1ght, sme]] hear-

" ing, touch, and .taste. By 1ook1ng at the,atmosphere, a person’can’ sometimes
see vapors or. dusts in the a1r, or the discoloration of a wall or ceiling.
These are two cond1t1ons that may indicate a haz & S1m11arLy, the sense
of "smell somet1mes a1erts people to odors that m?;
smell d$ a chedhca] that may-be harmful

person to escap1ng gas, or, the sound of a horn may be used to warn people of

The sense of hearing may alert '

the re1ease of harmfu] substances Into the atmosphere. ,

human senses are 1Tm1ted 1d'the1r ability to detect 30b-
(See F1guré 1.)
tation is carbon»monox1de a co]orless odor]ess tasteless gas that is not’

. However
related health, hazards. The classic example of this limi-
recognizable through any of the human senses. Another example of how the
_senses are poor, indicators of health hazards is hydrogen sulfide. Hydrogen
sulfide smells T1ke rotten eggs, the odpr of which is repu1s1ve to most
people. How&Ver, the sense of sme]] qyickly becomes -anesthetized by the
hydrogen sulfide add at that point -the pres%nce of the chemical is no,

Since hygrogén su]fﬁde can Become deadly in a few
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breaths if enough of it is present in the air, a more reliable indiiator

than theé nose must be’used to alert people to its presence.

"y

)

INCOMPLETE RECOGNITION
Of HEALTH HAZARDS

[N

[ ] . 4- ¢
Figure 1. Some hazards cannot be detected by the dna1ded human senses.

The sense of hearing is used to determine whether a sound 1s Toud, but
it is only a relative indicator of loudness. A person's hearing mechanism
may be damaged when it is exposed to loud noise. 0nce .damaged by noisey
hearing usually cannot be repa1red deafness progresses, and loud noise no .
‘longer sounds loud. The'loss of hear1ng due to noise may occur not only
from industrial noise but also from 1dud music, hobbies th~f‘tequ1re the

opgegtion of jpower equipment, and sports that involve shooting.

Desp1te their ydrawbacks,. the human senses may be -useful at times 1n the

_regognitien of jgb- re]ated health hazards. To compensate f0r the 11m1ta- :
tions of tha sensas, 1nstrumentation has been develoéed to ass1st in the
recogn?t1on of job-related health hazards. Some of the instruments are
rather'compligated and require highly tra}ned operators; otheré are Tess
complex and require less trqining for their operation. '

Once a potential- hazard has been recogn1zed the degree of hazard needs
to be understood. Evaluation procedures help determ1ne the _degree of hazard‘
presented by a substange.‘ Obviogfly, all things do not present the same
degree of hazard. By.determining the amount of ,a chemical in the air or .the

P 4

\
|
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_amount of noise-in an‘areé,afhe degree of danger cam be found. This is ac-
complished with the use of instruments specifically designed to give 3\
numerical value "(quantificatfon).to the substance, chemical, or force that

[N

presents a problem.
Control of job health hazards may be achievgd through nine d1fferent

.

types of act1 n. The method of control selected must be appropriate to the
///’ hazard. Often more than one of these methods may'$e~chosen:
\

. Substitution of a less harmful material for one which is Janger-
. ous to health, such as using a detergent and water cleaning solu-
tion in place of organic solvents wherever it is possible to do -~
S0.

+ Change or alteration of.an 1ndustr1a1 process to minimizZe worker
cdntact w1th,the hazard. For example, brush-painting rather than
spray painting will reduce the concentration of aifborne contami- .
.nants (harmful subsgances) from toxlc p1gments. .

. Isolation or enclosure of a process or work operation to reduce
the number of persons exposed. This is done by using a physical
- barrier such as soynd-absorbing screens to reduce machinery noise,
r or by increasing the distance-between workers and the source of

, the noise. ) , ) -

‘ "« The use of water sprays to reduce dust hazards (this is useful
. . where. vacuum cleaning cannot be applied). ’

“General or dilution ventilation with clean air to provide a safe
atmosphere. When air is added to the ventilation system, the con- ' o
centration of a contaminant can be kept below hazardous levels. >

-+ Local exhaust ventilation $ystems, which use booths, hdbds and
.o other equipment to remove a contaminant at its source. . AN

. - Personal protective equipment which may be worn by-workers if
>~ " other cqﬂtrols cannot eliminate a hazard br reduce it suffi-
- ciently.® Personal protective equipment includes helmets, steel-
1 ’ . toed shoes, gloves, respirators, goggles, shields, earmuffs, and
- ’ "other protective clothing and equipment.

‘
+ Good housekeeping practices that affect the' cleanliness of the
- workplace. These practices include waste disposal, adequate wash- '
. ing, tbilet and eating facilities, healthful dr1nk1ng water, and
: control of insects and rodents. =

trols effective, such as know1ng when and to activate a loca
exhaust system. -

The final step in.dealing effectively with gob hea]th hazards is to
choose and implement control measures. The efforts involved in recognizing

’

. I ’ ‘ -
\_L’,/// SHfOB/Pag% 5 .
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+ Training and education 1n procedures that ke engineering conf'lf
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carried out.

’

and evalyating-a potential ﬂazgrd will be wasted if the last step is not

A
’

ACTIVITY ﬁ

&

~

1

Match the items - 11sted be]ow on the r1ght with the cor-

responding heading on the 1eft . s
- 3 .
1. Recognition a. People working in a metal
. salvage plant ara trained in
" the use of filter, resp1-\
, . rators. 4
2. Evaldation  b. An industrial hygienist
v, cotlects &ir samplés in a
. textile factory so that the
, amount of cetton dust in the
. : - a1r may be determined.
N 3. Control . c. An o§#1ce worker smells
. . od smoke from a fire in the
copxjng'room. . .
-, ) / .
OBJECTIVE 2:  State the four catpgories of health . ‘
. hazards and give examples of -each. )

Health hazards that are encountefed in the worEb]ace cover a whole
range of disorders 1nv01v1ng many parts of the body, including lungs, liver,
blood, kidney, sk1n, eyes, ears, Ufa1n,‘and nervous system. Frequently i

‘these hazards escape detection; they can be misdiagnosed by a physician,

since they do not/ come with a label.

Further, individuals are affected very

differently by environmgnta]'hazards. Some exposures to hazards result in

immediate effects, or in effects that develop within a short period of time

(carbon monoxide or food poisoning). Other exposures produce effects that .
4 appear long after initial exposure (mercury, noise, or radiation). New
(] . ( .
' *Answer; to Activities appear on page 41, » *
. . | , | : )
g 9 ‘ @

s,
a
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._ : substances, new proceses, and new uses for old materials* are cont)nua]] ‘
appearlng n industry, along With new potent1a1 hazards. Hea]th hazards. are
comp lex to recognize and understand because of all these factors.

In 1earn1ng to recogn1ze on-the-job health hazards, workers may find 1t .
'he]pfu] to th1nk in terms of four main categories of health hazards: chem-

ical, physical, biological and ergonomic. ..
Chemical heaith hazards are usually encountered by workers in the form
of air contam1nants or skin irritants. Air contam1nants, which may be An
the form of gases, dust, fumes, -mists-or vapors, are breathed in by workers
ard affect the internal grgans of the body. §k1n irritants affect the sur-
face of the body. Under sOme circumstances chemicals may be ingested. -

Phys[cal health hazards include radiation,- no1se, vﬂbrat1on, tempera-

, N ture and pressure. The effects of.some of these phys1ca1 hazards are often
subtle and, unless the worker is alert to the possible dangers, can be over-
Tookgd. ’ ' ' " :
- Bielogical hazards include rodents, molds, fungi, viruses, parasites,
and bacteria. Some of these hazards can be'c0ntr011ed by general and per.-
‘ ‘ sonal c]ean]iness;lothers requjre professional attention. \
Ergonomic health hazards arise from the poor design ‘of equipment, or
‘from work operations which are set‘up so that the worker becomes™ easily
bored and fatiqued. With well designed equipment and good planning of the
. work situation, ergonomic hazgrds can be reduced or eliminated.
r . ] ACTIVITY 2! sossssssssssssnes
1. List the four categories of health hazards. ’ ,-}
. a. X : : .
. b. -
c. , . ‘ L\
- d"
2. Give two examples of each type of hazard.
a. ., ¥
' b. ' ,
N . C. : ’ )
‘ d.. , e
“® ' S .
) _ . .
- A . . . SH-08/Page 7




N

-

Q

ERIC

Aruitoxt provided by Eic:

.

5
SRACHQA

absorption, and 1ngest1onz

These hazards enter the body through thes respiratory system.

and 1s then breathed out of- the system,

NASAL PASSAGES

i

OBJECTIVE_3: Describe the routes of entry and the way
they interact with contamination in the environment.

.
» ~ .

In the .industrial work situation there are three major ways for t
substances to enter the human body .-

4

Inha]at1gn hazards arise from excess1ve concentrat1ons (amount§)
mists, vapors, ‘gases, or sq]1ds,tha§ are in the form of ﬁusﬁs or fumes.

tory system br1ngs air conta1n1nq‘oxygen into the lungs, where oxygen trans-

nasal hairs and trapped by mucus.. The bronchi branch1ng from the trachea

ters of air sacs, known as alveoli. (Figure 2.)°

¢ . ~ .

TEAMINAL
BRONCHIOLE

BRONCHI

f‘_——z
LUNGS
BRONCHIOLE '
ALVEOLI
" “ Figure 2. The lung. -
. . . - '
" Page.8/SH-08 lfl ‘ )
. . ) » ) .

%

These routes of entry are inhalation, '.;

-

The‘respira-

+

fers to the “blood and carbon .dioxide transfers® from the blood to the’ lungs
Air travels through the nasal pas-
' sages, trachea, and bronchial tubes where some part1c1es are filtered by, the

®

divide into sma}1er and smaller bronchioles; which end eventua]ly in clus-

AWLVEOLAR
SAC

ALVEOLUS .
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N . . - a
““ /

. 1t through the btaod stream t he ceTTs very eff1c1ent1y. This eff1c1ency
- a]se allows the - lung to eas1ly take §n. other gases and vapors and transport
‘them by the same route.. .The a1veokr‘ where gas\e}change takes pjacey is,
_comprised of a surface area of approxﬁmately 70 sduare meters., The total
Tung surface area approaches 100 Squaﬁe meters. The surface area of a ten- «
nis.court approximates the surface area ofs the.TOng. By v1sua11z1ng 'this .

. comparison, one can readily sp how eas11y a’contam;nant might - “be able to
.‘v\

.enter the body ‘through inhalation, - . v - -

.

The opportun1ty for overexposure to a tox1c substance is nnt 11m1ned to»
the sizé oR the Tung's surface area alone. It may a]so affected By, how
rap1d1y or deeply the person breathes. . The amount of air enter1ng the lung
may vary from one-half to over one and one- quarter cub1c meters of '1er
hour, Ntth such a large voTumé‘Uf air passing thrpuqh the lungs in: day,
only- a re]at1ve1y smal.l- amount of contaminants may havg to be nnha]ed‘to e
harmful. The two factors, lung surface area and-volume of air® passing j
through the 1Uny, combined with ‘th d1rect route from the lung through the
l blood,stream to;the_cel}s; ciear]y how the Jmportance of protect1ng workers
. from inhaling certain substances- a _

Airborne contaminants must become "adirborne” before fhey pose, a
threat. This statement may seem simple, but is Bas1q to prevent1hg oppor-

tun1t1es for inhalation of texic substanges. When operation, such as'

degreas1ng, which cleans 0it and grime from metal parts, is done at too 'high

‘a temperature, vapors are driven off and 1nto the ﬁreath1ng zone of the
' worker. Another example.that occurs a11 too often in 1ndu’try,1s the b]ow-

1ng of- dust off -a bench or work’ area, aga1n foii]ng the .dust into the

breath1ng zone. of the wopker. The proper methcd of dust removal wodld'be to

Juse a vacuum cleaner to reduce the spread of the dustv. Vent11at1on systems -
- y work 1n ‘a similar fashlon to draw dust4from the breathing zome of operat1ons

such as gr1nd1ng. ' co S .

.t Y

Other methods of contro]T1ng resp1ratory hazards 1nc1ude isolating the
manufag¢turing process, subst1tut1ng legs harnfu] substances wh e poss1bTe,

[ wearing of respirators that filter, out dusts’or.actua]]n suppl clean air
- for breathing, and- fo]Powlng good housekeep1ng practices. , o~

" . - Y
. . Al ’
? . . -
’ . [ -
', . \ .
. ’ .

. . . L SH-08/Page 9
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) Sk1h absorpt1qn of‘chem1cals is the second route of entry into the-body
S for chem1;a1 5ubstanceg. Some substances are absorbed by way of openings
) —. . for hair follicles;. othefs d1sso]ve in the fats -and 0ils of the skin, Of
. all occupat1ona1 diseases, sk1n a11ments are’ the most frequent _ Perhaps one
. reasoh for th1s widespread ‘occurrence of sk1nﬁd1sease -is that<the skin sur-
" fade afea ds leost‘always ava11ab1e for potent1a1 contact with a harmful.
_ ) ”chem1ca1 or 1rr1tant Dermatos1s Js the name given to any disease of- the
’ A\ v _9k1n dermat1t1s refers to-any’ 1nflammat1on of the 'skin. However, the dan-
ger of skin exposure is not limited to the skin surface alone. Some chemi- »
cals tan penetrate the.sk]n, enter tne,blood stream, and then harm other
ybody systems, : . * ) . N
. . Skin p]ays a part 1in ho]d1ng the body together, in regu]at1ng body tem-
I perature, in protect1ng body- organs, and in protecting the*whole body .
' aga1nst phys1ca1 harm, ' However, the skin 1s not a solid barrier to penetra- {
tion by outside 1rr1taﬂts. Some chemicals suoé as phenoL éﬁd hydrogen
cyan1de can, penetrate the skin and harm the internal body organs. The sk1n '
" 45’ a comp]ex se]ect1ve f11ter which protects against some chemicals wh11e it
alJows others to penetrate 1nto .the body. The skdn is composeg of two
s 1ayers called“the ep1derm1s, or outer dayer and the dermis, which allows
R ‘ the sk1n to. have its res111ency. (See Figure, 3.), T \ ‘
' ' ) ", The skin reacts to a toxic sub-
' i , woEtams  stance in one of several ways: the
‘ ° e : skip ﬂey block the substance from ™ -
B ' . penetrating into the body; the skin .
. ’ . surface may be injured; or the toxic -
substance may be allowed to enter the W,

~ T bloodstream and harm other body

Q
b
[+

organs. A cut will enable a toxic® )

‘- ~ substance to penetrate the sh‘n's

~t

3 | oeaws selective barrier and enter the body
. - o direct] , .
Figure 3. The 3kin has . . Chemical substances ard not the
» * \ i
. two layers., - . :
. : . . . ondy cause of ogcupational derma-
' o to and dermatitisf Mechanical

' . . ‘ ”-
. ‘\J ' + .
S S -~ . @

. .. 13 !
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‘ . (,. agents "Q} as fr1ct1on, v1brat1oh, and pressu.re can caiuse blisters and ca]—,
luses to-form. _Physical agénts such as heat, cold, sun]1ght and 1on1z1ng
.o radiation'can harm the skin. Certain plants cause dermatitis, and b18log-

, . * qcal agents 1nc1ud1ng paras1tes, bacgpr1a, and fungi can also cause skin ., v )
<‘\ : . 1rr1tat1on "and disease. N . . ‘“ ;
% ' How cap dermatitjs be prevented? The most obvious way i*to prevent
- //skin ‘contact with the toxic substances. This can be faccomplished by design-
. /1ng a work ogerat1on to ensure the« 9k1n does not touch the substance, by

enc]os1ng the process, or by prov1d1ng proper ventilation for the process. -
- The manner in which solvents such as naptha, gasolime, or algohol are used
- ey CaN &J'se a real threat to skin. Splashing of solvents orto the skin while
o oodring them from one container to another or wheh ‘agitating an open-con-
. & tdiner ‘must be carefully avoided) Careful work practices are absolutely
Anecessa’r'y to ensure protection of the skin.
°T o \A Apother method of prevefition is to wear personal protective equipment
_such as proper rubber gloves, apfans, coveralls, and boots. THis will he]p

v keep the toxic substance from touching the/skin, Even the wearmg of pro-
.'  tective equipmer™ does not guarantee complete protection., Proper selection
' ., and maintenance are important if protective-clothing or' equipment is to

function as planned. If/}he gloves or'the persondl protective clothing are
not, the correct type or are not properly washed and dried before use,,sol-
vents may come into contact with the skin, creating séevere skn 1rr1tat1on.
It is wrong to assume that.all “rubber gloves, boots, or coveralls are the
same, Solvent permeab111ty {the extent to which solvents can penetrate a d -
\\\ meterial) must be codsidered in the selection of gloves and other protective
. appare]. Fina]fy, to be effective, personal protective equipment must be /
accepted by the worker and worn. : ) '
Once the skin-has come in contact with a toxic substance, the best and
perhaps the simplest so]ut1on to preventing skin irritation is’ wash1ng with
soap and water, (SquF1gure 4,) Eye-wash fountains and rap1d-act1on safety
Showers are requ1red when contact w1th acid occurs. - "
Another method of exposure to. toxic substance is ingestion through the
mouth and digestive system. Dust from toxic substances may be ingested

‘while agfmptoyee “is eating, smoking or applying lipstilk, or chapstick. _The

~— N , " -

‘ »
. .t
.3 :
. .
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fact that a toxic subStance has been swallowed does not necessarily mean
‘that it will be absorbed or cause hafm to the individual.

Food and liquid
in the Bigest%ve tract may dilute the toxic effect. of the substance. The

° toxic substance may not be solublte in the digestive system and can be elim-
In additibn,
toxic-sybstance may be detoxified by the liver if it entérs the bload system/

inated through the normal digestive processes.' some of the

and the amount of toxic substance is not too great. The effectiveness of
the d1gest1ve System's dilution or detox1f1cat1on depends.upon the toxigity
of the substance and its copcentration. -
" Often a tox1c substance is ingested when food has been left in the.
workplace. Leaving food where a process is taking place, such as behind a
machine or under a work bench, can allow tox%c dusts or liquids to get on
:jod is eaten, the toxic substance is also ingested. When
persons who contact toxic substances in the work area do not wash their’
hands and face before eating lunch or getting a snack, 1ngest1on casi occur.
. Toxic substances can also be 1ngested when c1garettes have been exposed to a
toxic dust liquid, or vapor. C;garettes can absorb vapors into the tobacco
even while in a worker's pocket and later, when'they are smoked, the indi-
vidual inhales as well as ingests the toxic substance. (Figure 5:)

4

LT

Figure 4. -The s1mp1est'solution Cigarettas can

Figure 5.
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Nhen determ1n1ng the p0591b111tx of \an exposhre to a toxic substance,

consideration must be g1ven to the raw oduct or chemical in the process,
as well -as to its manufactured by-proifufts.
prog¢esses complete"their work wit'hout"prodﬂcing osome form of by-product,

understanding -of the 'process is neces:sa‘ry to properly, evaluate and control

the hazards that may present themse]ves m the product or its by product

Very few ‘chemical reactions or

An

. - . o o~
;. eeesssssssssms ACTIVITY 3: _
1‘.“ Name the three ways that to;w $ubstances enter the
body. c «<- .«
7l o . L ]
- . . ’ ; . -~ ’ ' -
Ce L .;- :
2., (Fill in the blanks. y e )
a. ,;hazards arise from excessive
. ', _concentrat'lons of m’l"sts, vapers, gases, or
&, . solids in the form of dust ‘or fumes.,
o o b. -Lung surface, and area and of air
passing through ;Ch’e } '+, combined ‘
] . with the dirbct rou{é from the lung through
/ ‘ © the’ N to the cells, are the fac-
tors that make Jthe’.kbody suscept1b1e to these M,
, hazards. PR -
‘ e, Skin s a‘selectwe that allows ,
- ... some chemicals ‘to gen'etrate while stopping
v *  others. \ . | o o .
" * 4. Solvents such as na‘ptha,- , .
or . " can cause skin penetration ' .
or dermat‘it‘is.‘\ ’ ‘ '
3. -(Circle True or False ) ) .
’ True False ,a. .Cigarettes can absorb vapor-s ’
v o ‘while in a worker's pocket. A
- . ) : N y
> . ] , p '
- . . . SH-08/Page 13
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True False b. Personal protective equipment
A . . . guarantees complete protection
’ from splashing hazards.

L4
. .

Il Lo~ LY

*ougcrlvs‘« Deftne TLV and PEL. oo |

. s . . .
A Thresho]d Limit Value EILV) refers. t6 airborne concentrations of sub-

stances. A TLY rgpresents an exposure level under which most peop]e can
_work, day after day, w1thout;jper1enc1ng i1l effects: up0n the1r health.
Since individuals differ widely in their suscept1b111ty to d1fferent sub-
stances, threstold 1imit values are not absolute. 0ccas1ona11y, exposure "
of an individual to concentrations of airborne contaminants'at or below the
TLV may resu]t in discomfort or illness. |
Th“term Tf.v refers spec1f1qa11y to limits pubhshed by the American
Conferencg of Governmenta] Industr1a1 ng1en1sts. These TLV limits are
reviewed and updated egch year. There are three categor1es of Theshold
Limit Values: % S

. Time-Weighted Average (TLV-TWA) is thé average concentration
cons1dered safe for a normal eight-hour day or forty-houtr week.

. Short term Exposure Limit (TLV-STEL) is the maximal concentra- '
tion to which persons,can be exposed continuously for a period of
up to flifteen minutes, without suffering irritation or chronic
“(long-ferm) or irreversible change in body tissues. Any dizzi-
ness, stupor,, or.tendency to.lose consciousness that would in- :
cregase the probab111ty of accident or reduce work efficiency would

‘. also be cause for setti;;,a,Short -term.Exposure Limit.

« -Ceiling (TtV-C) is the ‘concentration that should not be exceedgd™
éven for 4n instant..

As' mentioned prev1ous]y, threshold Timit va]ues are not abso]utef/ Con-
centrat1ons of chemicals, rare]y .remain constant in the workplace throughout
the dayi Further, most work env1ronments conta1n mixtures of chemicals ’
rather than-a single comppund. F1nally, atll 1nd1v1duals are not going to
react to the same substance in the same way.

The first compilation of health and safety standards from the U.S.
Department of Labor's OSHA (bccupationa] Safety and Health Administration)

appeored in 1910. Beqause_it was deriyed from then-existing standards, it
* 4 -

[ Ry

»
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adopted many of the TLVs estab11shed in 1968 by
Governmental “Industrial Hyg1enf/ts. ' E
" Tpus, Threshold Limit Values .- a copyrighted trademark of the Amer1can

],

the Amer1can Conferenoe of

" Conference of Industrial Hyg1en1sts - became, by Federal Standards, Permis-
sible Exposure Limits (PELs)! These PELs represent the maximum leyel of”
contam1nants a]]owed in the a1r of the workplace.

> . . 4

. oeeesesssssssssms . ACTIVITY 4 SSymm——m

-—

1, (F111 in the b]anks )
e g TLV means’

-

b. PEL means

’
~
-
-

Time-weighggd average is the average
oﬁ an airborne substance constdered
for a normal eight-hour day or forty-hour
. Weef(. . Q"
3. (Circle True or False.) -

Tru¢ False a.\'The cdncentrations of chemicals
in ‘the workplace- usually remain
constant throughout the day.

"True False . b. Indivjduals differ widely in
their® susceptibility to differ-
ent substances.

: . <
True - False, 4c. Ceiling (TLV-C) is a cofcentra-
' tion that qan be safély exceeded
for, short time .periods.

. .
. ~
. . - - .

P RN b

, OBJECTIVE 6: ' Define six physical states in which chem-
ical contaminants may be present in the air. ~

a«l
Chemical health hazards are usually in the- form of air contaminants and
_skin irritants. The &ir congpmihants are inhaled and affect the internal
. ‘organg of the.body such as the lurg blood-forming system, liver, and kid-

{
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‘ney. The skih irritants affect the surface of the Body by caus1ng rashes,

‘b11sters, and skin changes.

4

1

Chem1cals exist 1in various phys1ca] states, and each has a specxf1t

definition: ' . ‘ | b
Liguid - a state-of matter in which the substance is a formless
. fluid that f]ows, having contant volume but not shape.
* Gas - a state of matter in which the substance has neither a

. definite vblume or shape. It can be changed to a ‘liquid
- or a solid state by the tombined effect.of "increased
temperature and decreased pqgssure. .

Dust - solid particles generated by 1nd1ng, erushing, impact
detonation, or other forms of energy resulting in the
.» Physical breaking down of orgafic-or inorganic materials
such as rock, metal, coal, wood, and grain. Dusts do
‘not tend to mass together except under electrostatic
- forces. They do not diffuse in the air but settle under
the 1nf1uence of gravity., C

Fume - solid part1c1es (1ess than one m1crometer in diameter)
generated by condensation from the gaseous StatGems FUmes
tend to mass together and form, chains or clumps.

Mist -, §uspended liquid droplets generated by condensatibn from
the gaseous to.the liguid state as by atom1z1ng, foam-
4 ihg, or splashing.

Yapor - the gaseous form of a substance which is normally in ‘the
liquid or solid statefand wh1ch.;an be. transferred to
L these states either by increasing the pressure or- de-
creasing the tempera€$( %
\

}

¥

When discussing these types of chemical healthrhazards,- it is important

to understand the meaning 6? each_term. / T ']

1
-

S — ACTIVITY 5:" mset—
1. . List six different physical states of~chemical con-

" taminants. ‘ * I «
> . a. . d.
b. : . e, . *
. ‘ C. f. o
o 2, State the difference between a gas and a vapor.

o -

L
v . 3
" ¢ . .
g
¢ N
. .
, .
.
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4 OBJECTIVE 8: . Name two hazardous dusts and give an
’eiamp1é'bfﬁé'd1§ease associated with each hazard.
‘ (

’ e . T R
64f§ and other particles are a]waysufound Jn«the)air in varying

amougts. . However, tHese particles can overwhéTh‘the human defense mechan-
jsms, present1ng po;entia] hea]th hazards on these three levels: ,

« The inhalation of suffic1ent quantities of -dust can cause'a per-
son to choke or c0ugh, regardless of the chemital compos1t1on of
the dyst.

Depending upon 1ts chem1ca1 composition, the dust caJ cause al
lergic or sensitization reqct1on in the reSp1ratory tract orjdr
the skin,

Depending upon bath the size of the particles and the chemical
composition the dust can damage vit 1 internal'tissues.
Dusts are genera]ly)cons1dered to .be sol1d part1cYes whwch have been
N genefated by handling, crushing, or gr1nding Organ1c or 1norgadic materials
such as rocks, metal, ore, or wood. Dust exists as solid particies r¢ng1ng

in size from 0.1 to 25 micrometers (ﬂ) in diameter, Sne micrometer s equal

to one millionth of a meter. "Those particles larger fhan five mjcrometers
gengrally settle out of the air before present1ng an 1gna1at1on hazard. It
is important to rfalize that the dust which will jctdﬁ]]y enger the Tungsy
and possibly become harmfu]cﬁs too small in diameteN to be seen- by the human
eye. #° ° . . : ¢

' Some_ dust§ are considered inert;ﬁb ordinary. - This simply means that
the dust tha‘ enters the lung has not been found to cause physical 1mpe1r-

ment, disease, or fibrosis (a scarr1ng of the 1ung t1ssue)'and that it does

not destroy the lung's defense mechanism. (Howavor, the presence of this
dyst may cause the lung's defense meghan1sm to be agt1vated.) For examp]e,
inert iron dust that is inhaled is deposited in the lungs, but this dust
"inhalation has not been shown to prodﬁce 3 physical impairment, disease, or
fibrosis. ' ’
N .
2

’ A
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“—~ Free crystalline silica, sometimes referred to siﬁply ashsilica;,fs‘a

dust Whichvbas the ability to cause a disease called silicosis. §iﬂiéosis
4

impairs thé lung's ability to prov1de-oxygen to the body. : o

Silica is found in two forms: crysta111ne as in- quartz, or- amorphous
as in opal, Siltca and silicates are found throughout the earth, im rocks,
sands, clays, ‘and the so11 The form of silica with the potentfa] for Qaug
ing a health problem is the free crystalline form, = V

The crystal structure of silica is an important factdr 1 the deve]op-
ment of the disease silicosis. Another factor in the developmeqt\of s111co—
'sis is the size bf the crystalline silica inhaled through the no%e and deep
into the lungs. ‘It appears.that the particle size range of greatest concern

is 0.1 to 1.0 micrometer in diameter. This size cannot be detected by the

. .

human eye, ' \

The free crystalline silica fn this size rangefjwhen inhaled over several -

years, causes the development of silicosis. Some major symptom$ of sifico-
sts are shortness of breath, rapid breathing, and an inability of the lungs
to}furn1sh enough axygen to the tissues. The phenomenon that actually takes
place in the lung as the disease develops®is fibrosis. The silicd reacts
with the e?astic 1ung tissue causing a scarring (or fibros¥s) to occur.

This scarring elinfinates the elastic property of the 1dng and does not allow

® the lung to expand sufficiently to furnish adequate oxygen to the blood -

.stream. An additional copcern associated w1th silicosis is that tuberculo- ~

sis is often considered as a possible” complication.
Some occupations where s/}icosis has a potential for occurring are

»

foundry work, sandb]asting, and mining. .
" Asbeltos is a mineral called magnes1um sil{eees, [t is mined from two
varieties of rock: serpentine add amph1bole. Some of the largest asbestos
mines are found in Canada. As a rock, asbestos does Aot pose a health
threat, but as the rock is milled, the fibers break loose and separate.
This processing allows the fibers to become thin apd short enough to be in-
haled. The diameter of the fibers, more than¥their length determines wh1ch
fibers penetrate the lung. \

Asbestos has been used widely 1n manufacturing, constrﬁtt1on, and the

mar1t1me industry as a product with good heat- stoppJng and f1re -stopping

Ao
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. ' ' ability. At one time asbestos was used as insulation-and to help prevent
W - o the spread of firé 4n warships. It is’found in.small quantities in the air
' - of almost all major U l. cities. However, it has two severe drawbacks.
QAststos can cause fibhosis of the lung tissue, and'it contributes to lung
v cancer development, panticu]af]y when the exposed individual smokes cigar-
E ettes F ’ : ’ v
' Mesothelioma ts the rare cancer associted with asbestos inhalation.
I't is not actually a -cancer qf the lung, but is a cancer of the lining of
f the lungs and the pulmonary Favity, whifh houses the lung. This type.of )
.. cancer can also occur in the abdominal cavity. Again, it must be remembered
thdt people 3ho smoke and work around airborﬁ% asBestos haye a much greatér
£ 1ncigence of cancer than %hose who do not smoke and have been exposed to
‘ airborne asbestos fibers. - ’

] . - X
esbestosis i$ the name given to the disease that has symptoms associ-

= -~ . ated to oyer-exposure to asbestos:\xThe fiber 1engtH of most concern is 20
to 50 micrometers when the fiber diameter is less than three micrometers.
These fine asbestos fibers pass through the’upper'respinatory tract and come
\ ‘ ‘ to rest in the lower sections of the lung, where they cause fibrosis. 1t

usually takgi/anywhere from {9 to 20 years for the disease to develop. As
the tung's defense mechanism that coats or attempts to‘toat the fibers con-
tinues to work, the longer fibers produce fiprosis of ‘the lung tissue. The
fibrosis prevents the normal transfer of oxygen'through the lung to the
s bﬁqod vessels, resu]tind in reduced ab;}ity of the individual to function.
Fibrous glass, because of its sim?]arity to asbestos fibers in size and
shapé, has been studied to determine 'if it, too, caﬁges fibrosis of the
lungs or mesothe]ia]rtumprs. Fiberglass has been fn use in commercial quan-
tities since the.1940s. Studies in the mid-sixties indicated no abnormal
alteration to the lungs of peoplé exposgd to fibrous glass during their
, working career. Other more recent epfdepﬁologic studipé have also shown no
excess cancer such as mesothelioma or pulmonary fibrosis in workers exposed
to ‘fibrous glass during their working lifetime. The on?y’fibrosis or canc;r
produced has been in studies where large numbers of fibérs have been im-

planted in experimental animals.

¥

. ' 3 . r
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r ‘ ————————— ACTIVITY 6  Sete— ' ~ ‘l'
vy List two health hazard agents and givg\an example of a
' disease associgted with each hazard. ] .
i lg
2. -' (/ ’\ -
-. - 4— ‘
b ™ - *

OBJECTIVE 7:  Outline two different ways of classifying
respiratory irritants. ’

a

Respiratory irritants are in a physiological classification of sub=
s“'nces and chemicals that, when tnhaled, cause inflammation of the mucous
membranes in the }espirafory,tract. This ﬁrrf;ation is not the same as

" chemicalt corrosion. It is the body‘s_physiological reaction to the inflam-
‘mation of the tissyes that causes the irritation. This reaction occurs at
concentrations far below that required to produce chemical corrosiﬁn.

Irritants are divided into primary and secondary irritants, Primary
irritants are generally considered ,to produce no systemic’ toxic reactions. .

In other words, this type of 1r4¥tant does not produce a reaction of the '
body systems such és the 1iver, blood, or kidney. Its effect' is primarily
on the mucods membranes of the .respiratory tract. Secondary irritants, in
addition to producing 1rr1tan€.actign{on the mucous membrane, also more
severgly impact other body systems. Chemigal pneumonia or absorption of
chemicals into thezglggds:feqm are examples of irritants that produce secon-
dary effects ‘on the body. o

Another method of classifying respiratory irritants {is by the location
of the irritated area in the respiratory tract. The divisiorks are the upper
réspiratony‘iract irritants.and lower respiratory tract irritants. Addi-
tiond]]y, some respiMitory-irritants affect the complete respiratory t¥act.

The primary characteristic of upper respiratory tract irritants is that
they are soluble in water. This causes the irritant‘to react with the
mucous membranés of the nose and bronchi before entering deeper-into ;Be
fung. Thése,irrif!nts sometimes cause the brog;hi_to completely close &ue
to spasms that occur when the individual cannot escape from an overzexposure

-

» . N v
M .
N
hd ! ’
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; ’ that affects the upper respiratory tract. The irritant does not enter the e
lung because the reaction is so pronounced the individual leaves the area
for fresh air. An example of‘an upper respiratory irritant is ammonia. -
Lower resp1ratory iﬁpct 1rr1tants react deep in the ‘lung.’ Sometfﬁes
this occurs because the chemical 15 not 1mmed1ate1y irritating but subse-
‘quent 1y causes severe irritation deep in\the lung. These chemicals are not
as soluble as prlm%ry irritating chemicals. An example of a lower rg:pira-‘
\ .tory tract irritant is phosgene which has a low water solubility. Because
*of the de]ayed warning characteristics of lower resp1ratory tract 1rr1tants
they are usua]]y more-hazardous to work with than are upper respiratory
tract irritants. : ' :
Respiratory tract irritants that affect the complete respiratory tract
ar\\ggperally inorganic irritants that "are intermediate in water so]ub11—
.. ity. - They may or may not demonstrate warning properties. The ‘halogens such
as chldrine, bromine, or iodine are the principle gases in this category.

T~ ' oaeessysssssssss  ACTIVITY 7: ——

1. In general, lower respiratory tract irritants are
. ' more hazardous to work with than upper respiratory~
‘ tract irritants. (Circle ene.) TRUE FALSE
‘2. Which type of.ﬁrritant produces effects on body
systems other than the mucous membranes of the res;
piratory tract? (Circle one.)
. ! PRIMARY IRRITANTS SECONDARY IRRITANTS . N
3. ' Give an example of each type of irritant. : .
a. . Upper respiratory tract irritant i

———

. ' b.. Lower respiratory tract irritant .
. ' - / ‘ )
c. Complete respiratory tract irritant ~
b

- \ ’ SH-08/Page 21




r‘ T b4 . 4 -

OBJECTIVE 8: “Briefly explain asphyxiants,:anesthetits,.
systemic poisons, and agemts of derﬁatitis.

ASPHYXIANTS

’
L ol

Asphyx1ants affect the body by depriving the 1nd1v1dua1 body cells of
oxygen. 0xygen deprivatiom may result from drown1ng, ‘from lack of oxygen
transport from chemical interference, or from Oxygen d11ut1on. Materials
classified as asphyxiants generally do not damage tﬁe 1ung.

Simple asphyx1ants are those gases or vapors that act on the body by
'excluding an adequate supply of‘oxden: Examples of simple asphyxiants are
helium, nitrogen, and methane. These gases simp]yyrep1ace the oxygen in the
air, so that in a confined space the individual would breathe the gas rather.
than the oxygen. After a person is deprived of oxygen for fjve to eight
minutes, the brain i damdged and then death results.

Carbon dioxide acts as a simple asphyxiant, but it is also active in
the body in determining the breathing rate. As the” amount of carbon.dioxide
in the air increases, the individual breathes more deeply and more rapidly.-
This causes the cycle to increase at-a faster rate, eventually ending in
death. The percentage of oxygen in the air is not what prevents asphyxia-
tion; rather, 1t is the partia] pressure of the oxygen in the air. ff a
person lives in Houston, Texas, (at sea level) and travels to Denver,
Colorado, (in the mountains), that person becomes short-winded when exercis-
ing. The percent of ox_yge,1s the samé in both c1t1.g‘s_/but the partial
pressure of the oxygen is reduced in the mounta1ns. In other words, you
have the same percent (21%) but of a Tesser amount of available a1r._ The
shortness of breath .is a reaction to the reduced amount of oxygen available
to the tissues. ' . )

Asphyxiation can also occur due to intoxication by a gas. Intoxication
prevents the body from utilizing available oxygen. This is ca]]ed'chemical
asphyxiation. In many cases, chemical asphyxiantss harm the bedy at- lower
concentrations than are needed for simple asphyxiants. The classic example
of a chemical asphyxiant is carbon monoxide (CO) generated from incomplete
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coﬁbustion, such. as occurs, in exhaust systems.in automobiles (see Fighre 6)
or portable gas-fil]e& heaters in.hpmeﬁ;: Improperly maintained burners and.
flues also sproduces carbon monoxide, The carbon monoxide interferes with sthe
transport 0f4oxygen td the cells throughout-the body. Since it has an af-
fin;}y for the hemoglobin” in the.blood that provides thé sites for ox}gen
transfeFi'carbon ponoxide robs the oxygen of the mechanism needed to reach

N
e,
Y 4
,‘\'
' Figure 6. Work environments in which CO exhaust is present
‘ in.an enclosed area are particularly dangerous. A

L3 .

—

the cel]s.-’Af its worstﬁ carQon monoxide causes death, but lower levels of
expoga?b can af%ect the person's menta]'apd physicql ability to function.
Common symptoms df overexbosure include pouﬁding of the heart, a dull head-
ache, flashes before the eyes, dizziness, ringing in the ears ;nd nausea. -
Drowsiness while driying can be cadsed by a low level exposure to carbon
monoxide. Carbon monoxide is odorlass and colorless and -cannot be d?tected

3 -

by the senses. »

P
s

ANESTHETICS . A -. .
N

Anestﬁetjcs have presented a problem to workers not only on the job but
off the job as well. An anesthetic is a deprgssant. It affects the central
nervous system and the brain, and thus reduces the abi]ity of the ipdiv}dual
to think &nd react to changing situations. A classic example of of f-the-job

AN

¥
. .
» » N 7 .
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\ exposure to an anesthetic is through intake of excessive amountslof alco-
: . h, Concern has alsd.been expressed for doctors and nurses who work in

hospital operating rooms where: anesthet1cs are used regu]ar]y.

‘. . ~ ) -"
POISONS (\\ "
s N -

* Systemic poisops (poi§3hs affecting the_body systems) that enter -the
body can.affect'the central nervous system, the kidneys, liver, bldod,’
- , lungs, and other or§ans of *the body: Chemica]s that-produce 1jver damage
are called heptotoxic ‘agents. E§amp1es of \substances or chemicals that
—  affect the liver are carbon tetrach]oride tetrachlorogthane, nitrosamines,
and components oft gertain types of mushrooms. “1' v
Chemicals or materials that demonstrate the1r toxic symptoms on the
nervous syrtems are called neurotoxic agents. *he manner in whic¢h the
nervqus- system is affected depends upan the substance act1n§\on the -system.

‘e Organometallic compounds are particularly dangerous to the central nervodug

system., Neuro]og1ca1 damage may result from methy]mercury or tetraethyl
lead in high concentrations. The classic example of this type of exposure
is the Mad Hatter in A]tce ih Wonderland. His odd actions have been attrib-

uted to the prect1ce of using mercury in the manufacture of felt hats,
hance, th% f’Mad safter.! ‘ * '

L : K1dney damage is caused by nephnotox1c agents. Chemicals called halo-
denated hydrocarbons as.well . ranium have been linked™to kidney damage.
Heavy metals can a)so cause kidn damage:' :

hY

) The bleod system which acts as the carrier for oxygen and nour1shment

“for the cells, is alsp subject to damage. Another name for the blood system

is the hematopomet1c system. It can be damaged by etals such as arsenic

and:legd as well as-certa1n chemicals such as benze

LA S >

DERMATI

'In an earlier opjective, skin absorptibn was dé;zussed as a roote of
entry into. the body. The skin can be irritated without the chemical actual-
1y penetrat1ng the skin. It may be irritated by temperature, sunlight, vib-

-ration, and fr1ct1on as well as chemlcals.

?
cd o o . .
i e '
- . '
cd - . ~
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. When the skin is irritated; the resulting condit®n is called derpati-
' tis. The agent may be a chemical, a mechanical movement, a physical‘ abuse, - o

a plant poisqp,' or a biological exposure. The most common cause of ’dermati- )

i ti$ is the chemical agent, which acts as a primary irritant or as a sensi-
tizer., . - 3 »

A pri’mar}’ irr'itaht acts at the {;me of exposure and causes a reaction -
such as a rash, a blistery, or a burn. Some ‘chemicals affect the skin bg'/
removing i;cs,rl.atura'1 oils. This causes the skin to dry and ‘crack, Other
chemicals work to thicken the outer layer of skin or cause chemical reac-

tions that irritate the skin. .
V4 . .
{ .
’ i LN - ' ! '
v L e ACTIVITY 8: * -
4 . * . v
1.  Namé_ome of the ways QSphymants can deprive the
. cells of oxygen,
L) . \
- 2.0 Match the systemic poison with the system which it
. T affects. o e o
. e benzene a. nervous system 3
N ‘ 5n1'trosamines b, kidney . i
’ . ' halogenated C. " blood system /}
‘L hydrocarbons T~ , B
< o méreury d. liver A
. . . ’ . , /
» . ' . . ~ .
vy OBJECTIVE g ~ Cite five types of physical héa]'gh
‘ : \ hazards. - L -
i 1 ” Ef
& . - , . h . , A
The a1l health hazards to be considered are: . electromagnetic and
. ioniZing radiation, noise,. vibratioﬁ,«semperature, and pressure,
-« & v " '
RADIATION (IONIZING AND 'NONIONIZING)
- Io'rlizing radiation hazards have demonstraged a' physiological effect of A
heating-the tissues of individuals @xposed to microwave and radio_frequency »
’ - » [

radiation. Baséd upon some studies, other hazards ranging from decreased
"sextal ability to emotionaal, instébthy may also be associated with‘these

. M ’ ’ o v ’
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'\490 dBA-[decibels ‘on the A scale] over an average eight-hour day is consid-

———+ help to identify a trend that might indicate a hearing loss. One of

. VIBRATION

.

exposures. This is a relatively new area of investigation, and conclusive «
data 'that shows behavioral effects agsociated with’these esposures is not

»

complete. .
lonizing radiation as a hazard is well documented. lonizing radiation,

-

from x-rays to the effects of> nuclear reactions in power production, are a.

pé?t many job tasks. when sources of radiation are handled Hmprbpgrli,

severe consequences can occur.. Some of the consequences are dermatitis,

leukemia, cataracts,,;&grility, and the shortening of life. T
\ - . L] ’
NOISE ‘s

f

Noise causes hearing loss when it reaches or exceeds .specified levels

ered harmful). The hearing l0ss 1s ysually gradual and n reversible. For
this reason, the hdividual d?§: not realize that noise-induced hearing 10ss
is happening until it is too e. An audiometril test taken periodically
the methods used to~screen noise-induced hearing loss is to look for agtoss
at the 4,000-Hertz frequency, because the 10ss usually shows up at this fre-

quenc& before other frequencies are affected.

"

[ 4

yibration from equipmest such as"a jack hammer Ean cause a disease’
called "white fingers."” This disease 1is characterized by'numBness of the
fingers, reduction of Sensitivity to temperature qut}emes and pain, and loss
of muscular control. Vibration exposure is not limited to the extremities
alone. Whole body vibration or vibration that affects the head, chest, or
abdominal cavities can cause discomfort. Some studies of the effects of
vibrations on humans have shown inability tp maintain a gteady posture, nau-
sea, weight loss, decreased visual activity, and insomnia. Vibration may
affect truck drivers, operators of heavy equipment, railroad workers, ma-
chine operators, loggers, and pneumatic tool operators.
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) TEMPERATURE . EXTREMES

L]

Téﬁperature extremes affect “the body's.metabolism and ahility to per-
form tasks. In hot'environméﬁts,.acclimatization is essential to task per-

morale, increased anxiety, 'and 1frjtabilit§!5as,we11 as loss of concentra-
tion ability. Physical diéabili&ibéprange from heat rash to heat stroke.
~ In cold eAvironments the hajh‘conéern is conserwation‘of body heat; Frost-
, ~ bite i's also a major concern jn’c31q envirqnments because it may not be
noticed early enough }o prevent tissue damage aﬁd possible loss of extrem-
ities. As the wind increases, the chill fachr becomes 1mportaﬁt;because it
~drives the skin ﬁémperature down lower than a thérmometer reading would in-
dicate. Hypothermia occurs wﬁgﬁﬂthe body loses ,more heat than it produces,
T resulting in exhausgion and death if cooling continues. Sedatives and alco-

&,

hol only serve to increase the danger.

N\ THE HAZARDS OF HIGH PRESSURE.WORK ENVIRONMENTS

. . Work in high air pressure has 'been done for many years. In early civi-
f ,°  lizations divers were,among the first to experience high pressure work en-

. . -
vironments and they continue %0 do so today. Crews constructing tunnels

also work under high air Pres%ure. A more recept development in high air
pressyre work eqvironmentswis the provis%on of hyperbaric medical facil-
ities, in which sUrgeons-oﬁéFate under conditighs of high pressure.
The earlier diveér, soméiimeg'referred te as a free diver, experienced a
force or squeeze of ‘the uafe; on his body similar to the squeeze felt by a
. person who dives to the bb;t of a swimming pool, The greater the depth,
the greater the squeeze, aﬁdaghé greater the éﬁznce of drowning. As the
technology of diving became more sophigticated with the use qf hard hat
diving suits and later, of self-contained Breathing apparatus (scuba), the.
. - divgn had to begin to contend with greater pressure changes and a problem
" referred'to as the bends. The berids are caused, from nitrogen bubbles form-
. fng in the b]oodstre;m aftpr.tao rabid‘an ascent or decomﬂressipn. Once
this happeﬁs, the diver muét be représsurized acco}ding to procedures devel-=*

dped over the years. Otheé'problems occur under pressure changes: cavities

-~
Py L)

A ‘ .

- ~ P t

L

. . [ B . N
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.in teeth and midd1g ear pressﬂré caH be the cause of intense pain for

© —~divers. Ni rogen narcos s, sometimes called rapture of the deep, causes the’
diver to h§Ze ; feeling of. edpheria and .lose the ability to concentrate.

Caisson and tunnel workers, who work under pressures of up to four

atmospheres, have problems associated with 'excessive a1r pressure. .The
pressure they work in is used to help support the underground cavity in =
which the workers function. They, too, can and do experience the bends and
may require decompressian therapy as part of their daily work routine. e‘
Neurologic' damage, hearing loss, vertigo, nausea, and visual problems ar N

- other examples of symptoms associated with exposure to high air pressure.

e easssssssm——s  ACTIVITY 9  sossssssssssssm—"m ’
List five types of phys1ca1 hea]th hazards, and define ~
three of them. ) . Ve
. ) e
2.
. »y ’ ‘/r‘
8 N

r . OBJECTIVE 10: Identify* health hazards associated with

different types of radiation. -

. . »

Two basic types ofvradiatipn)w{dllbe discussed: 1onizjng and nonioniz-
ing. In the category- of jonizing radiation, alpha, beta, x-ray, and gamma
radiation are offconcerp. Two nonionizing types of radiation that mgy be
encountered in the workplace and that will be discussed are infrared and
u]travio]et radiation. .

Radiation from ultraviolet and infrared .sources are considered agents
of hea]th hazards.. Ultraviolet rays are xhose wave]engths of the e]eqtro-
magnetic:spectrunm which are shorter th;n those of visib]e’1ight and longer
than x-rays. Infrared ?ays are those_wave]engths of theelectromagnetic .

F spectrum which Sre ]onger than those qf visible 11ght and shorter than radio

*
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‘infrared radiation use in everyday life,

2 , ,
). 4
e - R

waves; The_spectrum is depicted in an abbrevigted form in Figure 7,

CQSMIC - L ELECTRIC

> X-RAY [ULTRAVIOLET] VISIBLE | INFRARED | RADIO POWER
RAYS b ; : LlNE
« ' . '
SHORT WAVERENGTH ' . LONG WAVELENGTH
Figure 7, Electromagnetic spectrum,

Ultraviolet light, depending Jpon its wave]éngth{ causes ‘pigmentation,
and the shorter ultraviolet wavelength causes heat. These combined effects
are notited_when a person 1is overexposed to the sun]ight when attemptiné to
get a suntan, and Hééeiveé a sunburn .insteads It can also produce a "sand-
1n-the-§yeﬂ effect ang inflame the cornea of the eye. It can injure .the eye
without warning and only after a period of sevgral\hours does the irritation
become noticeable. One other hazard associated with ultraviolet radiation
is that many photosens1t1z1ng agents act in this wave]ength causing a

reddening of the skin upon exposure to some chem1caTs and the sun. Ultra-

violet ldght also has useful qualities and has been used ‘for germicidal con- .

trol in hospitals and for treatment of.certain diseases.

Infrared ri d1at1on usual]y shows its effect immediately-by causing a
burning sensat1on upon exposure. In the industrial setting, infrared rad1af
tion often octurs as a heat wave coming from & hot body such as a furnace,
It is dangerous to the eye because the eye does not sense the heat as does
the skin, Cataracts, which are an opacity of the back surface of the lens
of the‘qxgj/are one possible result of infrared radiation and have been
reported in the glass-blowing industry. The heat lamp is an examp]e of

Lb;:Q,examp]es of ionizing.radiation are radium and x-rays. These two
h

hea

hazards very welT,

azard agents illustrate the difference between internal and external
An internal hazard comes fromAa radiation source which

emits alpha waves. The alpha waves do not have the ability to penetrate the
skyf but once an alpha source is ingested, 1nha1ed, or gains entry through a

bfeak in the skin, it can be deadly to the cells., - (Beta and gamma rays can

\
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" also be deadﬁy te cells.) The x-ray illustrates an external hazard'because

it can penetrate thé sk1n, and in high levels & damage tissues and cel
within the body. Both types of 1oniz1ng ‘radiation damagg ce]ls.
Radium,is a classic example of a rad10act1ve source -that emits aleha

\

-

waves as well as the more penetrating gamma waves, As nentioned above,. -
aipha waves' cannot penetrate the intact skin,, but if the skin i§ cut or if’
.radium is ingested, it can cause severe damage from the dNpha waves it
emits; hence, the term "internal haZard."™ One*W® the best documented exam-
ples of radium exposure i's from radium d1a1]pa1nters who painted the lumin-
ous numbers on watch dials, Thh exposure occurted when the workers, as a
. matter of practice; placed their brpsh to their tongues in an attempt\to get
a better pojnt for.pafnting, The exposure of the dial painters was found to
cause bone cancer. N ¢

The term “x- ray“ is used daiiy, .and since it is used by physigians in
diagnosing d1seases, it 1is cons\dered useful, It is also used at much
higher 1ntens1ty to check welds in steel fabr1cat1onL At higher 1ntensit§:P
x-rays can be dangerous if not hand]ed properly, that is,.used w1€h appro-
pr1ate shielding and persqnal protective eqyipment. A dqnger also ex1sts
from the familiar x- ray if -proper controls are not maintained to protect the
pat1ent. X-rays are sim11ar to gamma radiat1on 1n that they readily pene-
trate the body, and on]y adequate mgss such as in 1ead shields will halt -

p‘hetrat1on.

]
/

. meessssssssssssm  ACTIVITY 10 ssssssessse—

\
(Fi11 in the blanks.) 5

s

1s Infrared radiation 1s.assoc1ated with

2. Exposure to radium has been known to cause ' .
3. are used at high inténsity to check
/ welds in-steel fabrication, and this can be danger- -
ous unless appropriate and personal t '

_protective equipment are used.

) n .
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| OBJECTIVE 11: Identi.fy four biological "health hazards.

Biological hazards include insects, molds, fungi, viruses, parasites,

and bacteria. ~The presence of insects such as flies and roachés is an indi- °

cation of am overall lack of cleanliness and sanitation practices. Flies
carry infection and disease to people readily., They are best controlled by
eliminating their breeding grounds and reducing their food Eupply through
close attention to a clean environment. Roaches are more ‘prevalent than
flies but do not have the history of carrying disease and infection, ~
Roaches can be dontrolled in the same manner as flies. . .
Fungi and fungal diseases usually affect farmers and others who work

" outdoors. ¢ Fungal diseases in 1ni§stry are not considered a major problem,

However, there are a large number of fungi available. They bsually affect
somgone with breaks in the skin, or soméone hypersensitive to a specific
fUngGs. .Fungal diseases may also affect body systems.

Bacterial infections usually occur in a minor wound whege ths/ikin is
bzoken. One of the important factors to prevent bacterial infMygtion is good
personal hygiene. A well-known éxamp]e of a bacterial infection is tetanus

—

-

(1ozljaw), which' can occur when the skin is cut. If tetanus is left un-
treated, it causes spas;s of the neck and back with a high mortality rate.

The following chart (Table 1Y identifies several biological health
hazards. This' 1ist represents several bacterial infections, viral diseases,
-fungal diseases, and parasitic disease§. Many parasitic diseases are
zoonotic. Zoonoses are(?iseases that are transmissible between animals and
humans.

EY

v

-
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TABLE 1. REPRESENTATIVE EXAMPLES OF BIOLOGICAL HEALTH HAZARDS.

v

/

2

Effect (

Prevention

1

~Food Poisoning

’

Rabies

Histoplasmosis

Ring worm

Hookworm

J

Inhalation of the bacteria

v
Oral

Usually infected animal bites

Inhalation or mouth lesions _
from areas where the fungus
grows on soil enriched by bat,
chicken, and other bird excre-
ments

Contact with person or animal
infected with this type fungi

tarva invade exposed skin

Fever, abdominal colic,
nausea; recovery usually in
24 hours

»

Fatsl, acute encephalitis

Similar to T8, may be a self-
limiting infection to fever,
emaciation, and death, de-
pepding on the victim

Lesion of the skin in
spreading ring. shape

Iron deficiency anemia due
to bfood oss caused by the
pan;asites

lapce ,

Personal hygiene, proper Tood handling and
antibiotic therapy -

EY

Avoidance of infected animals and bats; immu-
nization X

3 .
Control of dusts the fungus grows in; Spraying -
soil with disinfectant

General and personal hygiene, avoidance of
infected animals or persons +

. Proper disposal of hman waste and wearing of
of shoes : 3

Disease Route or, Entry . k!
P « o
Tetanus/Lock jaw Break in the skin Spasms in neck and bac;\ Immunization !
. guscles; 70% mortality
Anthrax Breaks, in the skin or Respiratory infection, .Proper disinfection of hides and ismuniZatjon
inhaled spores fever, shock, death and personal hygiene
. - v . H
Brucellosjs Cuts and scratches contami- Flu symptoms, weight loss, l Control the disease in animals, good personal
’ nated with fluids from in- weakness hygiene and prompt treatment of cuts )
ected animals , . ,
Leptospirosis aks and cuts in the skin fFever, headache, chills, - Bouts and gloves for workers arouAd infected
o contaminated by infected jaundice, herwmorrhage; 1 animals; rodent eontrol and proper waste
! animal urine y ) 202 mortality . disposal .
. T . . . * .
Plague Bit of an infected flea (bacte- Lymph node pain and inflamma- Control of rats snd immunization
rium with Pasteurella tion; hi rtality
pestis) .
. \ . . . .
Tuberculosis/TB fever, emaciation - Isolation of those infected; medical surveil-

1
i

]




aessesssssssssss  ACTIVITY 11: casssessSSssssm—m"

ﬂeme four biological .health hazards. .
N l j . ‘
2. .. p
3. « i
4, '

- ~—

. [

| "OBJECTIVE 12:: Degscribe three ergonomic hea]f‘x hazards.

Ergonomics is the science of designing workplaces where workers can be
as comfortable and as efficient as possible while they do their jobs. To do
this, engineers have to gather 1nformation about how the human body and mind
work, and use-this to design. the best job situation. £rgonomics experts are
even concerned with the air one brathes on the job - its temberature, hu=

- midity, and cleanness. The ‘effect of noise, vibration, and speed are stud-

ied, as well as the way people work'with machines. Three items describe the

purpose of ergonomics. o4

. Designing something (such as a piece of equipment or a chair)
specifically for the peoplg who will use it.

. Simplifying a system so that as few human ‘errors as possible
will be made. * -

+ Designing the system to fit the needs and limits of human beings
instead of trying to fit people into a system that is already

built.

One of the results of poor design of equipment or of a process is
worker'fatigue. Fatigue is a, feeling of being tired; therefore, rest or a
change in activzty shou]d ailow the individual to recover. Repetitive mo-
tion and monotony are two of the primary factors in produc1ng fatigue. If
it contiques on a daily basis, fatigue becomes a chronic or long-term prob-
lem with psychological effects, nonspecific physical complaints, and absence
from work. By providing rest or change in activity, as welt as a properly
designed work environment, fatigue and other effects of monotonous, repeti-
tive motion can be reduced. : ,
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Although monotony, repetitive motion, and fatigue are many times intér-
}elated, each may pose a hazard in itself, Monotony affects individuals to

the point where they may react slowly to an appréaching hazard. The classic

example of this condition is a vehicle driver who drives continuously for a
long period of time and does not .react proberly to an oncoming auto, or
simply drives off the road as it makes a curve.-

Repetitive motion tasks are sometimes necessary in the industrial set-
ting., (See Figure 8.) These tasks should be designed to allow as much pos-
tural freedom as possible. If the task can be designed 55 that the operator
méy work equally well while sitting or standing, it will be beneficial }o
both the operator and to production. Failure to compeﬁsate for repetiiive
motion will result in fatigue of the workers and lower efficiency. ’

Fatigue may occur from a combinatics of monotony and repetitive motion

or from other factors. Excessive hedt or cold may cause the onset of fati--

que. When a worker repeatedly lifts an object whicﬁ\ié too he;vy, fatigue
occurs. Fatigue may also be induced when the worker must extend’a part of

' ' 34
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Figure 8. Some tasks require Figure 9. Excessive number of dials
repetitive motion. may causes fatigue, unless they are
. grouped and marked properly. y
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the body for greater than normal distances to accomplish a task. Trying'to
. read an excessive number of dials (Figure 9) or to process an-excessive
amount of data not only causes fatigue but may also contr1bute to catastro-
phes or near catastrophes. Aircraft pilots have a large, number of dials and
gages to read, and they must then process the data to successfully. fly the
plane. However, due to proper grouping of the dials and gages, p110ts are

able to adequately process the necessary data to fly the plane safely.

‘ . ] ACTIVITY 12: —

Name three ergonomic health hazards.
1. ‘

‘ 2.
3.

) .

OBJECTIVE 13: List the personal and mechanical protec-

tive mechanisms used to avoid health hazards. e
Protective mechan1sms fall into the two genera] categor?E§*e£4persona1

and mechan1ca1 (engineering). Mechanical or eng1neer1ng contro]s are con-
sidered more desirable, but personal protective controls are necessary for
some situations. ' .

Personal protective dev1ces are items such as resp1rators, safety
shoes, hard hats, safety glasses, and personal protective cloth1ng and.
gloves. Each 1cem is designed to protect against a specific type of hazard,
or-to protect a specific part of the body. However, protect{ve equipment is
'des1gned for a, spec1f1c task, and may not. be interchangeable with ‘other

similar items. An’ example of this wduld be gloves, which may prbtect
against'one solvent but not another, or respirators which have spec1f1c
capabilities to protect against only certain chemicaﬂs.

¢ Personal actions can also protect the worker. Washing your hands in’
chemicals' and sp]ash1ng chemica] in your eyes are two classic examples of
things that should not be done. Things that should be done are the follow-"

v

IS

[y
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,ing"of proper work proceddres'and the wearing of per$onal protective equip-

ment. . . .

A formE] method of recognizing hazardous personal actipns has been de-
%g}oped It is cal/eﬁﬂdob Safety Ana]ysis (JSA). It is a system where,
thfee factors are considered: (1) sequence_of basic job steps, (2) poten-

tial accidents or hazards, and (3) recommended safe job procedures. Some-

times step three may involve an engineering control 'such as placihg a guard

" over a moving part, but many times it invo]ves\a procedural change requiring
_personal action. A JSA helps the worker to determine what to do and how to

do it to pérform an operation safely.

A personal action to prevent illness or injury is to wear proper respT»>

ratory protect1on and to work upwind when opening a tank of toxic chemis
cals. This is done to prevent inhalation of dangerous vapors. Another‘g‘
cedure involves proper 1ifting of a heavy object with the legs, not the

back. Never stand1ng uﬁder a suspended load is another precaution against

_u1nJury. -A requirement to wear e?!"protect1on when grinding Steel protects

the worker's eyes. Other examples of procedures which protect the worker '
are numerous, and each individual can think of additional ones from everyday
life experiences. One procedure thatais very ,basic yet very effective is
the use of water as-a~wetting agent in dust control. When steel platd¥is
being sandblasted,° the use of a water spraj~during the operation effectively
controls the Tevel of silica dust sp that it rgma1ns be]ow dangerous
concentrat1ons. water is used in a similar fashion to contro] asbestos
fibers when insulation is removed from steam lines.

Mechanical and engineering controls are desirable because they do Tot
allow personal error. By placing an individual away from % source of dan-
ger, the dénger is eliminated because theiindividual is no longer present.
An example of this would be isolating a worker from a noise source by plap-
ing the worker in an enclosed quiet booth. The source of danger may also be
isolated. This 1S'accomp1ished by designing a procesé to be totET]j en-
closed so the workers® cannot. come in contact-with the hazard. This is a
system widely practiced in the petrochemical industry. ' ’

Specific.engineering controls are deSigned to solve basic health
hazards. The most reliable solution to airborne hazards is to incorporate a.

-
‘.
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" ‘local exhaust ventﬂa,twn system to remove the glntﬁmnants. This method is
. used to remove dust from gr1n,d1ng operatwns, fumes from welding® operatlons,

! 'and tox1c vapors fmm any number of s‘rtﬂatwns. _The prinmciple 1nvo'Tves
pIac1ng a properly des1gned hood at the point ef evolution of the. hazardous

. contamnants. A ductwork System then carries the cont'am'inant to a cleaning « ~
e ‘dev1ce or sérubber that is away from @he 'worker. ))hen grrect]y applied,
« < ventilation safeAy controls the toxicscontaminants generated in most manu-
2 e facturing situations. . N N . . -
1 ol R - R

Engineering principles are also o
. used to Yeact to a situation after a_ -
" hazardous situation has evolved, A
Spmnk]er system des1gned to control a
.fire is_one examp1~e farfiliar to mest
people. After a fire beg'ins, the
sprinkler system reacts to m1n1m1z
the loss.of 11?r
‘proper pdz’cement and des1gn of jEyewas
fountains and safety .showeFs he]rfo
] redur,e the’ s"ffemng’ someone who '
has" a caust1c or acid in thﬂes or
" on the body. A safty shower i$ de-

and prope rty . T

stgned to wash’a chemc1a1 from.a per- .
son's body before the chemical can
calsé harm. (See Figure®10.) Engi-

neering contrd]s-begm w1th the ini-

tial despn of a fac111ty and continue
. tth its deve}opment and opera- ..
“ tion. Finally, engineering prfinciples

Figure 10, - A safety shower is are” used tg devise Fnet'nods for
. ' e, - designed to wash 3 chemical - , . : , o
. off quickly, ’befor‘e it has N reactmg to nazards once they . \
! time to dﬁt o * develop. - o A
1. T R _” , A . ) v, . - -
;" a4 ., ) .
' — “ 7 .
/ . ot : , )
. € @‘ ~ “ ,
. ‘ ¢ > R
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‘ u ACTIVITY 13, os——
- . 1. List three perwal .protective mechanisms. . 3,
.. . d. R H ) T ‘
. , s ) ¢ b. ) . N R 'n
! v L] , ”
C. s ’
2. Name two mechanical and two engineering prin;ipies
e . used to avoid injury or minimize the effect of a
' . hazard. N ) . - ’
' -, .
a. . { : : . .
b. { .
, . . 4 o ) N .
& C. , . . .
d o '
’ OBJECTIVE 14: List ten observable cond1t1ons that could -,
B’”. oo _ indicate the presence of a health -hazard on the Job

2
[

. This module has reviewed the various types of health hazards thaet may”
be encountered in the workplace,.the way in wh1ch workers eXper1eﬁce these
hazards, and $6@egof the methods that.are used to control them. Although no
one can_become an instant expert gn a subiect as comp]ex as occupational

Ne health, a general awareness of health hazards should help workers to ask-the

' r1ght quest1ons about their jobs. Certainm cond1t1ons that might 1:f$cate’

a0 "the presence ofva health hazard can be observed by workers; some o¥ these

sare listed below. . Keep in mird/that the: presence or absence of any of these

.conditions does not necessarily mean that there is or is not a hazard For

- . example, the odor of stygene-tan be detected at far be 1ow hazardous levels,

. while dEadly carbon monoxide gammot be smelled- a‘.aJl Therefore, an un-
known odor is someth1ng *to be 1nvest1gated before any conclusions regard1ng
hea]th hazarﬁs are drawn.

N ~°

y , éEALTH HAZARDS IN THE WORKPLACE - QUESTIONS
- - R - '
o 1. What odors, if any, can-be deteqted? ' ' ~_."
‘ ST T A N \/\\,
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10..

11.

12.
13.

15,
16.

17.
5, . 18.

e
i

Are there dust clouds present in the workplace? Has dus® accumu-
lated on machinery, workbencfes, ledges, or other surfacés? Is
there dust on workers' clothing, skin, or hair? Is dust swept,
vacuumed, or mopped as part of the regular dust control routine?
Is dust sprayed down as a means of controlling it?

Upon entering the workplace, do you gor others around you suffer
sensitive reactions, Such as coughing, sneezing, watering eyes,
runny nose, irritation in the throat or skin reactions such as

rashes, rednesg@ or itching? ’

Are local ventilation systems being used/to draw dust or fumes
away from worker's breathing zones? (Look for hoods, hoseq\ or
ducts to indicate such systems.)agy, _

Are workers wearing réspirators?° If §o, what kind? Do respira-
tors appear to be we]]-ﬁlﬁ;ing? ’

Where solvents are used, how are they handled? Do workers mix or

_pour chemicals?’ If so, what kind of protective clothing and

equipment (gloves, goggles, face shields, barrier creams) are
being worn? Where corrosive chemicals are in use, are eyewash
fountains and safety showers availabie? - .

Are.all chemicals clearly labeled "‘1 the name of the, product,
the kind of hazard involved, the seriousness of the hazard, and
what to do in emergencies involvihg the chemical?

' How are chemicals stored (in what kind of containers and cabinets,

and né

to what other chemicals)? \

1s c]eanedﬂup when. they are spilled? "How are chem-
15po of.when they areno longer-needed? ~:5

Is the workplace free from insects and rogents?’ .

Do food hSnd]ing areas, washrooms, ‘locker rooms, shdwers, and toi-
lets appear to be clean and‘sanitary? '

Do drains’and sewer systems ;gfsij to funct%on properly?
ud

'
Does the’ﬁork environment 1in constant loud noise? «Do you
have to shout'to bibrearQ? Is ear protection worn in noisy areas?

What forms of radia¥ion, if any, are present on the job? .Have
precautions regarding radiatioqbbeen taken, where needed?

Do workers experience extremes of tempesature or aire pressure’ on

the job? A i

Do work pracedurgs involve repetition or vibration, or require
very uncomfortable postures for long peripds pf time? '

Are caution and danger signs posted whgceeappropriatéf ,

Is .smoking allowed near flammable materiaf§? 1Is food allowed in

work areas where toxic chemical or biological hazards.may be’pres-

ent? T : ’
, . i

N

2

L 3
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Is the work-area -generally . c]ean free from excessivé dust, ‘spills
or clutter? , ' -

Where employees work around hazardbus materials that could be
carried home on clothing or skm, are showebs and clean lockers
available for use? ° - . - :

>

Are work procedures around hazardous mater)'all's carried out proper-
ly, without' haste ork’g%epl ay? . ;

——— ACTIVITY 14:

w

1. List fwe “places in the workp]ac“hé’re dust might

be founds:
NCH
b.
C.
" d
e‘ . . o .

List t\hree ways 1n wmch dust may .be" controlled,
a. ] P .. Y
] - > s o
b, . ’ W'
N \ )‘ v 2
Co o~ & :

List three sens1t1ve'\reac1:gans ﬁhe could suffe,r in
R
the workp]ace that rmght mdi‘c‘ate a;poss1blihaz-

ard, .. :‘ . |

-«

a. 4

b. Y cw
T 2

S T Y :

?st four factors in-the safe handling of hazardous
A .

micals..
a, . K TL
b. : A
c..
d. . . N
List three physicaf'hazards that may be present_in

“the’ wq;kp}acg:\ : : .
a. .
b.

C.

.
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: S i _ ANSWERS TO ACTVITIES

o ACTIVITY 1 - -
) 1. Recogn+tion -.c. i : :
- 2. Evalyation - b, 7 . ' _
3. Contfol - a. ' ' )
ACTIVITY 2 X
. = 1. a. b chemical. * : )
b.  physical. . . ‘&
c. biological. . : ‘ \
- d. ergonomic.. - . .

2. a. air contaminants, skin irritants.

b. radiation, *noise, vjbrat1on, temperature, pressure. (Any 2). .;
c. insects, mo]ds, fungi, viruses, parasites and bacteria. (Any 2).°
d. poor desigh of equipment, poor design of work process or %

operation. ' :
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- : ce ?
ACTIVITY 3 - ° . ‘
1. a. inhalation. - .

b. skin absorption.
¢. ingestion. .

2. .a. 1inhalation. - i *
b. volume, lung, blood stream.
c. . filter. - . )
d. gasoline, alcohol. K
3. a. True. ‘ - " ki
b. False. . , v
ACTIVITY 4 i
1. a. Threshold Limit: Value. S )
b. Permissible Exposure Levels. a :
2. concentration, safe. =
3.  a——False. T ) .-
b. True. ’ .
c. False. 7 T
ACTIVITY.S " - ’ o ‘
1. a. Tliquid. d. - fume. '
b. gas. e. mist. -
. C. dust. f. ! . vapor, '
2. Gas - a state of matter in which the substance has neither a definite ’
* ‘volume or shape. . . e

Vapor - the gaseous form of a substance which is normally in the 1liquid
or solid state and which can be transferred tv these states e1ther by
increasing the pressure or decreasing the temperature.

3. Dust is composed af sblid particles of organic or inorganic materials.

3

.

ACTIVITY 6
1, Slicia - silicosis. .
2. Asbestos - mesothelioma, asbestosis D(any, one of the two).

) .

ACTIVITY 7 - S ,
1. - True,’ : ' ‘ . ;
2. Secondary drritants. ’ » ) :
- v ‘ .\
.- 6 . - - .
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. N o
3. a. ammonia. . ) ’ :
b.  phosgene. ' . . -
i -¢c. the halogens: chlorine, bromihe or iodine. (Any one).
ACTIVITY 8
*1. Robbing the oxygen of its means of getting to- the cells, replacing the
- oxygen in the air in a confined space, or increasing the breathing
rate. (Any one of the three.) - . . .
2. ¢ =+ bénzene. . g !
® d - nitrosemines. : .
b - halogenated hydrocarbons. P
-a - mercury. . ) )
" ACTIVITY 9 . \ ' ' :
' 1, E]ectréﬁagnetic (nonionizing) and ionizing'radiation.- :
2. " Noise: 90 dBA over an eight-hour day.
3, Vibration: vibration from jackhammer and other equipment.
4, Temperature extremes: temperatures that are too hot or too cold.
5. Pressure: diving, tunnel work, hyperbaric units. ]

ACTIVITY 10

1.

2.
3.

{ataracts, -
Bone cancer,
X-rays,. shielding,

ACTIVITY 11

/://///?;;y four.)-

1.
2.
3.
4,
5.
6

1.

2
3.
3

. ) )
B

Insects, Yy,
Molds.,

Fungi,

Bacteria:

Viruses,

Parasites.,

ACTIVITY 12

Fatique. .
Monotony:
Repetitiveinntion,
Stress.
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ERIC

s
=

ACTIVITY

I a,

. N
c.
a.

ACTIVITY
1. (Any
a, '
b.
47
d.
e.
f.
(Any
a.
b.
c.
d.
(Any
a.
b.
c.
d..
e.
f.

g .,

13

Personal protzzive devices.
Personal acti

Engineering controls.

(structural) guards.
.isolatidn.

exhaust ventflation systems,
sprinkler system. ‘

proper placement and design of safety
fountains.

14

five. "

Machinery.
Workbenches.

Ledges.

Worker's clothing.
§kins

Hair.

three. )

_Sweeping.

Yacuuming.

Mopping.

Ventilation systems.
three.)

Coughing.

Sneezing.

Watering e}es.

Runny nose.. - .
Irritation in the throat.
Rashes.

Redness;

.
Itching.
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a | 49

¢Any Tour.)

a. Protective cloggjﬁg and equipment,

b. Prov1sion of-eyewash fountains and safety showers.
c. .Clear labels. .

d. Correct storage.

- .Sa}et disposal. , )

f. Good cleanup procedures,

(Any three.) WFo

a. Constanf loud noise. .

b. Radiation. - -~
c.,  Extremes of temperature. N
d: Extremes of pressure.

e. Vibration.

R

v

r's
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